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We have measured the equivalent widths and central wavelengths of ten strong
far-ultraviolet absorption-lines in IUE archival spectra of a sample of 50 starburst galaxies.
We have also measured the far-UV continuum fluxes and colors for each galaxy. A
comprehensive literature search was also undertaken to determine the absolute visual
magnitude, mass, infrared luminosity, and average metal abundance for each galaxy. All
these data have been entered into a master data-base, in a detailed statistical analysis of the
sample, in an attempt to relate the massive star content of a galaxy to the other primary
galaxian parameters which is underway.

We have also compared the IUE data to sophisticated synthetic galaxy spectra that we
have constructed (Robert, Leitherer, and Heckman 1993). These spectra were constructed
using state-of-the-art stellar evolution models for massive stars to make synthetic H-R
Diagrams (given an assumed IMF and star-formation history). The H-R Diagrams were
converted into synthetic spectra using High-Resolution IUE archival spectra of O stars and
Low-Resolution IUE archival spectra of B stars. This allows us to predict the far-UV
spectral properties of starbursts as a function of time, of assumed star-formation history,
initial mass function, etc. We find that - contrary to some published results based on optical
and IR nebular spectra - the initial mass function in starbursts extends to masses well in
excess of 30 solar masses.

We have also analyzed far-UV HST FOC images of nine nearby starbursts in order (for
the first time) to be able to delineate with 0.1 arcsec resolution the structure of the regions in
which the unusually vigorous star-formation is occurring. In seven of our nine targets, the
far-UV flux is similar to or exceeds the thermal dust emission measured by IRAS in the
far-infrared, so that the UV images are not being heavily influenced by dust opacity in these
cases. At our 0.1 arcsec resolution, the starbursts are resolved into multiple clumps and
knots distributed over a region several hundred pc to a few kpc in size. This suggests that
compact sites of star-formation may propagate from place to place within a larger central
gas reservoir. The UV and optical properties of these clumps suggest that they may
correspond to newly "minted’ globular clusters.

In conjunction with these efforts, we have recently completed a paper submitted to ApJ
Supplements (Leitherer & Heckman 1994) that presents the results of an extensive grid of
evolutionary synthesis models for populations of massive stars. For models spanning a range
from 10% to twice solar metallicity, we have computed the time-dependence of the far-UV
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properties (HI, Hel, and Hell ionizing fluxes, strength of the Lyman edge, far-UV colors),
as well as the more traditional optical and near-IR colors. These models also predict the rate
at which kinetic energy and mass is returned to the interstellar medium by massive stars
(vital to our work on hot gas and galactic winds). Related work has been summarized by
Leitherer (1993a,b) and Heckman (1994).
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